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Fig. S1 X-ray Energy-dispersive (EDX) spectroscopy of NaBiF,:Yb*"/Er** UCNPs.
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Fig. S2 X-ray photoelectron spectroscopy (XPS) survey spectra of NaBiF4:Yb3"/Er**

UCNPs. (a) survey, (b) Yb 4d, and (¢ ) Er 4d.
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Fig. S3 XRD pattern of PAA-modified NaBiF,:Yb3"/Er3* UCNPs.
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Fig. S4 FT-IR spectra of NaBiF,:Yb3"/Er’" and PAA-modified NaBiF,:Yb3"/Er3*

UCNPs.
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Fig. S5 Thermo-gravimetric (TG) analysis of PAA-modifeid NaBiF,:Yb3"/Er3*

UCNPs.
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Fig. S6 XRD pattern of NaYF4:Yb3*/Er3* UCNPs.



Fig. S7 SEM image of NaYF4:Yb**/Er** UCNPs.
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Fig. S8 XRD pattern (a) and SEM image (b) of PAA-modified NaYF4:Yb3"/Er**
UCNPs. UCL spectra of (¢) PAA-modified NaBiF;:Yb3"/Er** and PAA-modified
NaYF, Yb**/Er’" and (d) PAA-modified NaBiF,:Yb’*"/Tm?** and PAA-modified

NaYF4:Yb3"/Tm?3 under 980 nm NIR excitation (11.3 W/cm?).
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Fig. S9 (a) Temperature dependent UCL spectra of NaBiF4:Yb*"/Er’* UCNPs at
various temperatures under 980 nm excitation (21.2 W/cm?). (b) The green UCL
spectra of Er3* from 2Hj/, and #S3, levels to the #I;5, level at different temperature. (¢)
The integrated luminescence intensity plots of Er** at 521 (*Hyy); - *I;s52) and 540 nm
(*S3;2 - *i55). (d) Monolog plot of R (I531/1549) as a function of inverse absolute
temperature. (e) R (Is51/1s49) relative to the absolute temperature. (f) The sensing

sensitivity as a function of the absolute temperature.



